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CAMBRIA SLK K CONCRETE 
REI\F()R(IN(; BARS 



<;i;m;i{\i, nKS( ription 

^ IK K ( oM.n.l.. I{<.i„f„r.i„. IJars ar.^ „f s„l,. 
► f ^•'",h„llyNMrl..rm<r..ss-s.Tti<.ii llin.iidioiit 
•""I iirc .■.,ns..,|,„.„(|y .,r ,.,,,,..,1 slrcii^'di ;,l ;,|| 
|.l;].-.-s.s,,tl,Ml llu-,,n,(,.ru,lis,.,„n.„„ir.llv.lis. 
Inl.iilcil |(, |„.s| iidv.iiilaM,. 

■'■'''■ l-n.jVcl ion, ,,,Ml,..M.|MrsM.varra,,^,-,l,n 
'"■'■','"'" ,",'"1 '•«"•"■ ".-nrsaM,! ar. s„ 

...IMl|.orl„„„on|,..|,;,r„.illMM,ltl„.,,„ssil,ili|v 

"f li.> foriMal,,,,, „r air |..,..K..i, ^1,1,1, uoulil 
'Icslroy llic (Drilacl. 



POINTS OK Sn'KIJKtlMTV 

'l^HK Sli,-k l.ar is ll„- only ,„„. .,( all tl,.- ,|,.. 

1 tonnci l.ars in ||„. ,„ark.-l whirl, .an he 

|.<.s.t.v,.|ys,,l,,.,..|, suasl., I,,.,,,,,alinstr,-n«tl, 
•" tlK- Imr: wlu-n.as all .,||„.r i.ars ar,. rn-.n.lv 
sphcMl l.y <,v,.rlap|,in«; Iji.-s,- Jalt.T ,l.-t,..n.i- 
"!>; upon till- <on.r.l.-f„rll».irs(r.-,mtli in. (,,,.! 
<'l on llic steel, as i| ,||oul.l I.e. 

Will, oil,,.,- f,,i-„,s of l.ars il is .-nshiniarv („ 
l-rovKle a lap in eas,.s «|,er<- ll,ev have to l,e 
splurd. this lap hein- e.p.al 1,,'alKM.t forlv 
"liaineters of the liar. 

«)" the other l,an,l..-s|iek Lars are so arran^'e,! 
Iliat tl,.-,r snrtaees will interlock l.y nierclv 
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Cambria Slick Concrete R^mf>. ^ R^g 

l'l-"';.'HM„M„<„nl;,.l will. ..H.h .,H.,T an.l an 
'-•'•h,|, ol I,,. I,,,,,,,, ..l-fiv.. vv,m-.s,,rMn.lu 
"- '...'Hl..r «,.l. .1... w,.<Ik,. ,.|u,„,. wil . 



Ill I I'..' ' 1 «iij«ii I «> r n;i r of 

"5> r.-,-.M „) l,„ ,„..||,..,| of s,,li,.,n« H |...„.p 

:;::.?'"•;•'• '•^;"- ''•"Kthsar,. I in ,„;.'': 



»n;r)i( Ki) (ost wjth si.u k nAits 
VM> < ivvip j(>r\[ 

T'"! ;- i U...I,.. ,,„,„,. ., , ^^,„, j,^ 

!"■ "-'^|l l^'l- ol forty ,liH,M,....rs. ,,r„vi,|.-H h 

"r; "';■'■'■'■'; '"• '>•••" -f win- f..r i.i„.ii„K 

'", ''I'l;' 'M.ls ..t ll„. I.Hr. is ...itirrlv .-li.,,. 
'^ l'-|nn,l «,ll, l,.;SI,rk<l,m,,,an,IVVV.li.. 
ii.li> uin- hr nirlli.,,!, 

""■ l"l.il.-^l..,ll ll.iiins,„n.si,|.T.-.l. .,;,„„ Iv 
;."""""! "I I'M', tifii.', Ial,.,r, „n.l vvir,- „ 
'"'■ '.MM- III .irronlaii.T with tlit- ol.l „, 

i.".l,nnll„.nll,,.,.|.Hn.l.fluM,.H(.-rial..fth.-Sli..'k 

« I;'IM|1S ;,M,I \\..,ln;,.s, with th.- IfSS t; 1 .l..,p 

"'" l;i|' t.i install thr.,,. rimk.- th»- - „; 

^""1 \\.«Ikv M.lhn.| th.> Hu-aiHT ,i,.r 

nmstru,|,o„ |„.si,|,., ^,ivi„K a positiv,- joint; 

whoreas th,- oj.l stvie i..n,l ; , .,./. .„' 

ile|)eiuls on the tt.iuT. 



Cambria SKck Concre te Reinforcig^ Bars 
USE AND arranc;kmknt of 

RKINFC)R( IN(; BARS 

IN I'LOOli slal).s, R'tairiiiij^ walls and similar 
const nut ions gtMUTally, tlu' i)rintii)al |»oint 
is to obtain a rt'itain cross-stHtional area of 
steol to withstantl the t<'nsional stresses, ami 
this may he tione hy nsin^j; more or less bars 
s|>ace(l at shorter ttr lon^c'r <hstanees ajiart, so 
tliat the <jnesti«»n of tlie si/e *)f any one bar. 
within the hmits furnished, does not really en- 
ter into the niatter. To put this more simply, 
if 10 Mpiare inches <>f cross ,seeti4>n are desired, 
tins could l>e obtained b\ HI bars, each 1 inch 
scjuare. or IS bars. <*ach '^ j inch scjuare, or Kl 
bars, ea<*h ' j inch stpiare, etc. 

For beams and j^irders, howt'Ncr, the nnmlMi 
of bars is limited t<» a certain extent, but a can'- 
ful <lesijiner could use. Un' examph*. three Slick 
s(|uare bars, two <»f them bcin^ of a dilfcient 
size from the third, and in such a maiUM-r as to 
obtain practicall.x any cross-section desired. In 
addition t(» this there are hundrtMls of methods 
and fornuihe for the cahulation of stresses in 
reinforcing st<'el for eoncret<* structures, ami 
till' whole mutter is not a well-d«*lined art. 

1 lie mam essential m usm^ remforcm^ bars 
IS to iia\<* a certain <Toss-section. an<l this imi> 
be mude by any suitable eombination of si/cs. 
or by usin^ a suitable number of bars, and ar 
ran^ini^ the spa<'in^ in su<'h a way that the r* 
quired cros.s-Keetion of steel is oblaiiuNl. 
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Cambria Slick Concrete Reinforcin g Bars 

wkic;hts and dimensions 
square bars 

I'^III^ stzcs, jirciis and (limrfislttiis of the 
s(|iiar<' Slick hars, in comparison with 
slandanl s((iiarc Uars, arc u;i\(.n i,, )|„. tol!,,vv- 
in^ lal)lc: 



< n\Il'\k V ll\ K AUK \>, AM) U I.K.n rs Ol' SUCK 
l£f:i\l ()UC1N(. \i\u A\l> SI \M>\in> 

s(ji \|{K n \\L 




l*al.-(il«-.l Mar(h 17, IIIOH 



VI'I'UOXIMATH Ai(l<:AS AND WKKaiTS 
A 1,1. DIMK.NSIOXS (N IN'CUKS 



UK HKINI-Oli( IN(. I(\lt 
SQL A HE TVl't: 



SrctiiHi 
Niimbt'r 

M .'«)5 

M \m 

M 'Mil 

\I :{!W 

M :m) 

\\ U){\ 

M m 

M MH 

M im 

M 101 
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'■-■ 


H>» 


1 ". 
1 7 


•< 


1 .' H 


1 JJ^ 


IZH 




1 .' .1 


H.l 
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I'lA 


I JN 


.1 - 
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1»V 


J'r 
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1 


h¥. 


lU 


yi 
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tt;\ 


1?.' 


fl'n 
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lA 


i'h 
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i'. 
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jS 



Area 
Square 
Inches 

.1 U 

.391 

.503 

.7<i(J 

1.000 

l.-^OG 

1 503 



lw«ht. 

LIh. 

Pep Ft 

M 

AH 

.85 

I ..33 

l.iH 

•^.()0 

3.40 
4.. 30 
5.31 
0.90 



SI AND All I > 
SQl AUK BAR 



Area 
Square 
Inches 

.oo^-> 

.1400 

.•^500 

.390(5 

.50'i5 

.7050 

1 0000 

1^050 

1.50^5 



VVeiKht 
Pouml.i 
Per Foot 

.^H 

.478 
.850 
1.3^^8 
1.913 
i.003 
3.400 
4.303 
5.313 



Special Bar 



Maximum Lrii;,^tli. <;0 frt-t 



Cambria iSick Concrete Reiofoicii^ 

It slioulcJ also he understood tliat the ^4 inch 
square Slick har is suhstantially equal to a 
^H i'»<*h [)lain round, and a ^^ inch square Slick 
har is ahout ecjual to a 1 incli plain round, and 
a 1 inch scpiarc Shck har almost exactly cfjual 
to a P s inch plain round. 

The only advanta^^e that the Slick harse(|ual 
in section to round hars nii^ht have is in cases 
where an engineer has his drawinj^s made for 
round hars, when the Slick hars of a similar 
cross-section can })e provided, in such a way 
that the engineer or architect will not have 
to chanj^e his spacinj^ of rods in order to provide 
the cross-section. 



BONDING SURFA( E OF CONTACT 

A SQL ARE har is a hctter reinforcing har 
than a round one for the reason that the 
area of contact of a square har with the con- 
crete in which it is emhedded is nnich greater 
than that of a round one. A round l)ar gives the 
least possihle surface of contact, and a greater 
contact is ohtained the further we depart from 
the round or circular form. 

For examj>le, a 1 inch plain sciuare !)ar has 
a circumference of 4 inches and an area of 1 
s((uare inch, whereas a round har of approxi- 
mately 13 8 inch diameter lias a cross-section of 
ahout 1 square inch, hut is only 3J 2 iiH'hes in 
circumference, so that the scjuare har has aljout 
14 per cent, more contact surface, the cross- 
sections heing of ecjual area. 
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Cambria Slick Concrete Reinforcing Bars 
wkk;hi> \\i* i>i.\n:.\M()\> oi m.k k 

KOLNll UEFiHiMED BARS 

^l^O .Ml%l"r llir n'(jinrcin(*iils of thosr wlio 
1 (>r('l'('r ;i l>;ir of rotiiHl x-clion, u<* roll m 
complete scrirs (jf Slick hjir^ ot* this form, ;i> 
^W show II Ix'lovv : 



roMi'XHAriVK AKKAS A\[) VVKKillTS OF si.irR 

HOI \I) SKCTIOX f(l';i\I"(H(( 1\(; HVR \M> 

S'I'A \1> VIH) KOI \I) J{ Alt 



p*<=>^7^-^<d:><-x= 


■ ' />r\ 


=<::::-=.c4>.^ 


' 'UJ 



I'ateiiU-.l Miinh 17. UMIH 



AI'l'KOMM \ 11. \lti;AS AM) UKKiUTS 
A I.I. DLMKNSIONS L\ INCHKS 



l< K UMNFOUCINCi HAH^ 
K(H NI) TYPE 



Si'clioa 
Nuiuber 



M H)4 

M H)5 

M 4})(J 

M m 

M 498 

M .'jOO 



ioal 
Size 


u 


A 


B 


L 


Areu 
S<|uiir«" 
lnch.-s 


Pounds 
I'er Fool 


Arou 
Square 
Inches 


i 


j'j 


!» 

32 


ft 

J 2 


c'. 


.04}) 


.17 


.0401 


» 


U 


J J 


53 


3 
12 


.110 


.38 


.1104 


I 


A ^ 
3^ 


<; ( 


I »i 


i;. 


.imj 


.(J7 


.190.3 


j 


Si 


.1] 


11 


I'j's 


:Mi7 


1.04 


.3008 


i 


H 


n 


i 


5 
3 3 


AU 


i..-»o 


.4418 


5 


ts 


u 


'.? 


I! 


(iOl 


4.04 


.0013 


1 


i,V. 


1 






785 


^,67 


.78.34 


ij 


iiV. 


i:;. 


, 


1 . , 


im 


3.88 


.9940 


U 


ii"„ 


m 


I 


rV. 


X.^'il 


4.17 


1.4474 



^lANDARU 
HIND BAK 

VVVi^ht 

Pf r Foul 

.107 
.370 
.008 
1 043 
1.504 
4.044 
4.070 
3.380 
4.174 



M.ixiiiumi I.fiiK'th. 00 foot 



Cambria Sl ick Concrete Reinforcing Bars 

The round Slick deformed !>ars may he used 
by engineers, architects, contractors and build- 
ers who j)refer this section and, in cases where 
required, these bars may be spliced with clamps 
and wedges in the same manner as the Slick 
square sections and with e(|nally good results as 
regards strength and economy. 

These round deformed bars can be directly 
substituted in all cases where the design has 
been made for the ordinary plain round bars 
without any changes whatsoever in the ar- 
rangement or dimensions. 

The undulating form of the projections and 
depressions in the SHck round bars adds to the 
surface in contact with the concrete, in addition 
to providing jjositive bond with the concrete l)y 
reason of the deformations. 

The Slick round bars will meet the most rig- 
orous tests, and either the square or round bars 
may be selected by the user with equally satis- 
factorv results. 



(^'am bria Slick Co ncrete Reinforcing Bars 

UKSI ITS OF \i M \L I CSTS OF SIJ( K 
JOIMS 

IN 0[(|)|J{ lo ilrtrnmiH- llir ^trfri;^4li of tlie 
rlafii|>s ;iimI uccIj^m-m many tests \iu.vv \tvvi\ 
iuiidi' (»f llir lian- l»ars and daniiis and vvrdj^rs, 
which wen- [luih-d on a standard ItirliU* tt-stirit,' 
niachirH-, (hr n'^tills in j^^rnrral (xMn^ rri... 
s<'nh-d l»v 1 hi- following: 



• \\imci\ ^ij iM. <■(). i)i«:i*T. i)b' TKHTH 

< KVlMKfA I'llYHHAI. TKHTINfi I.AIIOU \ lOKY 

TKNMil.K TKMT IlKI'OKT 

' Iv Hi-iiiforriiiir Itnrs. ((iniiiiiiil uitli .Inni.. ,i...l w»*(igeM 



sI'lJ I \IK,N 

iiH U Slit k Itiir.M 
IK li SIk k UnvH 

.... I. ->!.. Iv It.M , 






I 



VIAUKS 






NOrH Spfi;nii«ii« |»ruk«* in tlif ImmIv .,r thv btip^. U)« cluinp Ami 
Irfw III •vwryiiuMf hfpiiiii iiiliuf ufh-r the mptiirn .if thf hi»f. 



\\ hilc in art iial iisr t hr l»a rs iirtvsiirroiirid»Ml hy 
lid ronnrlr and. d(|Minhnt upon ihv (Uvsi^^'n, 
M sirrssod from l.">.(>(M» pounds pt-r s<piarf» 
IIH h to IH.(MH) |M)unds jmt s(|uan' inch, vvliicfi is 
cnty one t'onrlh nl" fliat to which tfit'V urv snf>- 
jcchd uficn hrokcn with the chimps in ttvstinj^' 
iiia( huHv When the luirs ami <hifnps were 
I' >lcd in the machine they were hare, whih- in 
ii>«- thc\ are sniTonmh'd l>y soh<l concrete. 
uhi( h will add possihiy M) per cent, or u t?re:it 
ih'al more to the stren^ith «)f the sphce. This 
in<h«ales that the sphce, when emhothled in 
concrete, is from six to ten times us strong as 
any stress to which if \\ \\\ I.e subjected. 



Cambria Slick Concrete Reinforcing Bars 



DIAGRAM OF ELASTIC EXTENSION 

SLH K BAR AND PLAIN 

SQUARE BAR 

1 1 000 



10000 



9000 



7000 



6000 



5000 



4000] 



%"BARS 



-K- PUKlH SQUARE BAR 
-•-SUCK REINFORCING BAR 

ot»'r or Ttnt. 

JUNE ». I9t4 



3000 



ELASTtC EXTENSION (.NCMCS) 
IN 8 INCHES 



.005 



.0(0 



(JAmbria .Slick Concrete R^mforcin^ Bars 

I virtv p^MT o* rm: slmk hah i«i -i-i > 
TMi-: sTRKMHKs or I SI-: 

I ifi 






^lM■k I 

11 



4 or 

1 in 



•IM » Uf f I ML'*- ill< .W ■» I I 






I >r rill 
II, ^f*. 



taill. 



1 


1 - 1 


1 


nr' rii 


1 1 n 


r.t.- . 


• U -1 




iinrH thfii 



BOND TKSTS 



(/ambria <SUck Concre te Rei nfor c i ng Bars 

H mrlii II hiir 

Id in« III--, h»r ;i ' ^ iiirh fjap 
1"^ inrfM-i for ;i '• ^ irirfi f>iir, ♦•!(-, 
til lnoki' oiitsidi* of thf ('oruT#*t«' wh«Ti pull* : 
hriHion, wluTt'HH oHirr harx iifi<l plain hur-. !.». 
I liM (Irplli of (*riil)«'4|iMf(if , woiiM pull out of ttlf 
'<>iuTi'\*' vvifhoMt hf ' ' '» ^*tr»*l. I'hi^ imli- 

ilrs tliiif Ihr IioimI l)«*tw»MMl roiHTftf 

.111(1 -i\*'v\ IS VVrll lillsrii . in ni \ty \\iv fomi >tfl<l 

rniMlnirtioii of tlir LarH in «picstioii 

In llii-» ronnrrfion Irst nvHuUs ohhiniril l>y 
iiMl(-p«ii(|«-nt fntj^MMMTH iiiiil our own hihonihtry 
shifF, vvlncti follow, will Im" fniiml fxriMMlinj^ly in- 
h-n-sliiijj;. 

in I \ I om I \( . ij \ i(-» 



i(...i ,a 



Mrok*- 
Mn.k.- 
Mrnkf 
Hn.ki^ 

Dt.l 

N..t 

llrfttk 

Mrok*- 
Hr..kH 



Siiuill 
I < rurki 

I Splir 

>,.l.r 

spl.r 

I Split 

! Split 
I O K 






o K 



Cambria Slick Goma-ete Reinforcing Bars 

BOND TESTS OF CONCRETE REINFORCING BARS 
MADE BY IXDEPEXDEXT EXGIN'EER 







Embedment 


Bond Stres. 


Maximum 




Size 

of 

Bar 

Inch 


^T 


iQ 8-incb 


at Initial 


Bond Stres 


< 


Concrete 


Slip 


Developjed 


Failure 


Bar 


Cylinder 
Inches 


Lbs. per 
Sq. In. 

17^ 


I/bs. per 
Sq. In. 

286 






Plain Square 


3.9« 






Plain S{juare 


3.70 


2^0 


282 


Bar 




Plain Square 


4. Hi 


153 


428 


/Pulled 




Plain Square 


4.H 


105 


502 


Out 




Plain S(juare 


4.00 


113 


425 


^ 




Square Slick 


3.80 


167 


535 


(Block 

I Split 




Square Slick 


3.78 


247 


558 




Square Slick 


4.00 


167 


008 




Square Slick 


3.90 


106 


345 




Square Slick 


3.87 


133 


465 


J 




Plain Square 


5.47 


189 


334 






Plain Square 


0.78 


113 


236 


Bar 




Plain Square 


5.80 


132 


245 


/Pulled 




Plain S([uare 


6.0^ 


108 


255 


Out 




Plain Square 


0.0£ 


137 


244 


J 




Squaie Slick 


5. SO 


290 


538 






Square Slick 


6.00 


258 


691 


\ 




Square Slick 


6.00 


270 


514 






Square Slick 


5.57 


304 


482 






Square Slick 


5.53 


174 


375 


/ 




Round Slick 


0.09 


222 


441 


\ 




Round Slick 


0.05 


94 


458 






Round Slick 


6.10 


133 


598 


Block 
/ Split 




Round Slick 


0.07 


135 


435 


H 


Round Slick 


5.95 


146 


630 


I 


3z 


Round Slick 


0.06 


111 


751 


\ 


/^ 


Round Slick 


5.84 


332 


698 


\ 


i. 


Round Slick 


0.^20 


153 


618 




^4 


Rr.und Slick 


6.10 


198 


670 


f 


li 


Round Slick 


0.05 


189 


504 






Plain Square 


7.95 


218 


420 


*B. r. 




Plain Square 


7.93 


210 


452 


♦B.C. 




Plain Scjuare 


7.95 


116 


414 


1 Bar 
Pulled 




Plain S(juan' 


8.00 


188 


367 




Plain Stjuarc 


8.(t0 


172 


294 


J Out 




Square Slick 


8.00 


218 


540 


( Block 
' Split 




Square Slick 
Square Slick 


7.90 

7.9^ 


135 
129 


456 
390 


1 Square Slick 


8.00 


233 


449 


1 Square Slick 


7.98 


168 


458 


-> 



•Block cracked shortly after maximum load was reached. 
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Gambria Slick Concrete Reioforcin^ Bars 

Concrete, 1 : "^ : 4 mixture, cement, sand and 
gravel; age, (Jl days. The following is (inoted 
from the Report on the above tests: 

"The maximum loads developed by the Slick 
bars were higher than those developed by 
the corresponding plain bars, the additional 
strength varying in average amount from 18 to 
i)8 per cent. The maxinnun load for the Slick 
bars was limited by the strengtli of the 8-inch 
cylinders to resist splitting action. It will be 
noted that all si)ecimens with Slick bars broke 
by splitting of the test pic<e. In no case was 
the steel stressed to its clastic limit." 



BOND TESTS OF CONCRETE REINFORCING BARS 
CAMBRIA PHYSICAL TESTING LABORATORY 



Embedded 


H-IN. SLICK 
BARS 


H-IN. PLAIN 
SQ. BARS 


>2-IN. 

ROUND 


^LAIN 
BARS 


Depth of Bar 
Inches 


Load 
Pounds 


Failure 
Bars 


Load 
Pounds 


Failure 
Bars 


Load 
Pounds 


Failure 


8 


16.340 


11,330 


8,760 


Bars 


10 


16,130 


broke 


12,60(1 


pulled 


8,700 


pulled 


12 


Hi, 760 


41^ to 


12,270 


out 


: S,750 


out 


18 


16.600 


10 


12.450 




9.050 




24 


16,710 


inches 


12.440 




i»,420 




30 


16,4.50 


out- 


13,140 




0,060 




18 (wired) 


16,270 


side of 










18 (wired) 


15,880 


block 










18 (clamped) 


16,110 












IK Crl;impf'fh 


1*>..'>H0 













Tlic foliowino- tests were made on -^g and 
}/2 inch Slick Inirs embedded in 4?^ x 1^2 inch 
concrete slahs, the center line of bar bein^' lo- 
cated about U2 inches from the side of slab. 
Concrete 1 : '2 : 4 mixture, 70 days old. 



Cambria Slick Concrete Reinforand Bars 

All the bonds developed the full strength of 
the l)ar, and the samples after testing sliowed 
no sign of hond slii)i>ing or cracking of the con- 
crete mass. 



Test 

No. 


Size of 
Slick 
Bar 
Inch 


Distance 

from Side 

of Slali 

Inches 


Depth of 
Entbed- 

iiient. IJar 
in Slab 
Inches 


Load at 
Failure 
Pounds 


1 


V 


M 


11:1 


H,5(>0 


2 


1 


11 


ui 


8,(}90 


3 


'i 


UV, 


1 1 ji 


8,G70 


4 


8 


lA 


Hi 


8,670 


5 


h 


1^ 


in 


14.000 


6 


•-/ 


U 


11 2 


14,600 


7 


i 


i\ 


llf 


14,600 


8 


i 


1'. 


11,' 


1 i.60(» 



Failure 

Bar Broke Inrhe; 

Outside Slab 






n 

14 



GRADES AND QUALITY OF SLICK BARS 

'' I MIESE harsare made to standard sjjecifica- 
1 tions of either structural steel grade, in- 
termediate grade, or of the hard grade. 

On account of the fact that the Slick hars are 
substantially of uniform cross-section, the struc- 
tural steel grade bars may be bent where neces- 
sary, as customary in this class of work. 

Due consideration of the question of rein- 
forcing l)ars leads to the opinion that those for 
use in reinforcing concrete should be initially of 
composition and [jhysical properties similar to 
standard structural steel for buildings. Hars of 
these (jualities when stressed from 15,000 to 
18,000 pounds per square inch, act more har- 
moniously with the concrete, as, under these* 
conditions, the elastic stretch of the steel will 
not break the bond between the bars and the 



Cambria Slick Concrete Rernforcin^ Bars 

('(HHTctc to SO j^rt'iit an <*xt('Mt as in the (*a><' of 
lianlcr hars of lii^li clastic limit, if used for 
l^rcaU'T working stresses. 

'I'lic rcasitri f(»r (hi.^ i> lliat the moduli of 
elasticity of soft steel and hard steel are i)ra<'- 
tically tin' same, so that tlie elastic stretch tA' 
the latter would t)e greater under hi;4h(T loads 
willi the conse(|iient (h'structive i'tfccl on tlie 
bond hctueen the steel and the concrete. 'I'he 
use of structural ^rade steels and stresses is, 
therefore, to Im* [jrefcrrcd for tlli^ purpose. 

( amhria Slick ( 'oncrete Keifit'orcin^ liars and 
('lani(>s are made hy the ('amhria Steel Com- 
pany exclusively, under patents to K. K. Slick, 
\ ice I*resident and (ieneral Manager. 



Cambria Slick Concrete Remforcm^ Baw 

tiiuM 0.0005 [H)rND TO 4(M),om) 
POl M)S 



\FINK wire iiail \\<i^'liiii^' ,,;„„ inhiikI uiul a 
f^'i^^aiiti*' stiM-l (iistiii^; wci^'hiii^' ^<HI tons 
rt'prrMMit (wo rxtrt-iiics uliirli rlrarly roiivry an 

i»lea of tilt' WuU' rnujt- of >trrl i.r.Hlin t> III iiMi 
fartured In 

MIDVALE STEEL AM) OKDNANrE 
(OMPAN^ 

( AMBKIA STEEL ( OMI am 



\MI)K\Klt HI IMiI\(. nilLADKLrill 

PAKTUL LIS I OK I'kom (Is 
Allo\ mihI 'Vital SU". I \I,.. 



I .i !• f l.il 



• Rud« 




•*.i ll-WUi St^v-I 


H.i».l» 




-ii»l U.rf-k 


ii.. .. 


1' .luiLs 


VIW and Wifr 



Cambria 51ick C oncrete Eemforciag Bars 
CAMBRIA STEEL COMPANY 

GENERAL SALES OFFK E 

I'HILADELPHIA— WIDEXER BUILI)IN(. 



DISTRK 

ATI.AX'IA 

BOSTON 

CHUWCA} 

( IXCIXXATI 

CLEVELAND 

DETROIT 

NEW YORK 

IMIILADELPIHA 

PITTSBURGH . . 

SALT LAKE CITY 

SAX FRANCISCO 

SEATTLE.. 

ST. T.OT-JS 



T OFFICES 

( AXDLER BlILDING 

41) ( ouRT strep:t 

Mr( ORMICK BLILDINC; 

XIOX TKIST BnLI>IX(r 

. SWETLAND BllLDINCi 

PENOBSCOT BUILDIXG 

IfM BROADWAY 

WIDKXKR BriLDIX(. 

OLIVER BITLDIXG 

XEWHorsE BnLDiX(; 

MOXADXO( K lilTLDIXd 

COLMAN BITLDINC; 

CHEMICAL BLILDING 



.\LLOY AND TOOL STEEL VV.VREHOLSES 

(OSTON CHICAGO CLEVELAND NEW YORK 
PHILADELPHL\ <AN ERANCISCO 



Mafi-^fisa-HT? 



